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What could physir and psychology possibly have in common? Most

phyaiciste would immediately reply “nothing” and consider the matter

closed. They would, of course, lM considering overlape of subject

matter; the phenowna of physics and the phenomena of psychology. They

would conclude almost Imwdlately that the re is no overlap except,

pertiaps, in the vain hop~q of some important p~ychological tl~inkers of

the turn of the century that eventually peychoanalyaie mi~ht become

obsolete, ae a acientifi~ and even mechanical basis for human behavior

emerged. I will return to that heady era in both physics and psychology.

PhysicLets might grant that there is h relatlon between the subjects

in that mnn does physics und so the doing of phyaicE is a human activity

worthy Gf tonal{.eratlon AU m psychological activity. Having seen the

spectrum of personulitles tnvolved in doing phy~ics, I atieure you thut

there iu a rich field there, but that iti not primarily what we nre here

to tnlk about thi~ weekend. [ think we ore Muttlng clo~cr tlmugh.

W*: get even clonfar LO JI poeaible relutionahlp by refurrtng tu the

work~ of that ~emlnal muderll thinker, Wor,dy Allen. in one of hin films,

hi~ wife laavac him far unnthhr lover. The II1OW 1s nmpltfted by the Eric-

that ahe hue Laft for a fwm~le lover. His frt@ndM nra trying to

inttoduce him to nther womer. und ho denlo wtth thin ~ttuntlon with I1lM

typlcnl hyoturla. He remarku, nfn~d#Jt tl~ln internul tind axt.ernal cheon,

nowthtng 1tke , “Th~y’r* trying to Ret me to pull mynolf to~cther nud

I’ve just rend in the Ncw York Timee tl}~t Ihyelcinto hava junt Mtiid thnt
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matter is decaying!” woody was referring, of course, to the recent

interest in proton decay which, if conEirmecl* would mean that in sow

very long CIU (an incredibly lon8 cim) all ordinary uetter ae we know

it would decay into lighter debris.

This is, then, a popular reflection that the picture of the world

communicated to the lay public (we are, I am told, priests of a high cult

of idolatry) 10 not a reaeauring and comfortable one. Of couree

phyeiclets have set out to uncover a certain kind of truth, In eeekin8

truth, the chips must be allowed to fall where they may. Iniu ie a

claasical image of physics and one of the reasons our dialogue thie

weekend is so important.

Meet physicleco, given the proper explanation, woula accept the

assertion that the description of realty constructed by physics has had

unaetcllng impacts on cultural psychology. This does not deflect

physj.cintti, becauw they believe deeply III the mertt and validity of what

they do. But physicists would certainly uupport the idea thar a group of

payclu;lo~ist~ might meet for three days to cunt(.,’ tibout dealing with the

psychological fallout of modern phyglcs. When I Flrmt began to coneider

*About one month ago, a Jnpnnese te~m reportad the observation of a

cufidldnte proton decay evaut. While this event LN reported to be n neay

pdrfect example, not nll physictet~ have accepced it. The reported

lifetime of’ the proton from thin obeervutlon uhould be about 2x1O
31

yearti.
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thia seminar, I was willing to grant thiu view ae valid and worthy of

dincuaaion.

I may have been willing to go a bit further. I recall, ae an

undergraduate, that in the same year I studied quantum mechanics, I took

Columbla Univeralty’a ❑ar”~elous sequence In Oriental Civilization. I was

struck by some of the connections I sensed between modern physical theory

and the great Hindu treatises. This connection haa been chc subject of

several booke during the last decade. Oriental thought and ita

similarity to modern physical I.deae are getting even closer to our

dialogue here.
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11.

It was ❑y reading of Roger Jones’ “Physic.e As Metaphor” which

❑oved me beyond the simple view I just described, buc only in

lurches. I saw son striking new ideae, but 1 aleo reacted

really

abrupt

to his

iconoclaec as excessive. I reacted strongly to his aesercion (ac least I

took it this way) that the simplifying asiaumptlons used by physicists

have been built up into an idolatry thrust upon our culture as a whole,

with ominous efEect. I felt that physics , which concentrate on the most

basic and universal physical problems and uses the simplest, moat

powerful definitions as a starting point, waa being mierepreeented. SOUE

of my reaction was defeneive, and come wae baeed on incomplete

understanding.

Jones moved too quickly, for me, to di~ cussing tht~ role of the human

cretitlve u.ct ~q basic and prior to forming a picture of the external

world. The notion that the world La Fundamentally a human creation could

not compete with !h@ power 1, aa a physicist, grant to LllL’ idea of a

phytitcal reality Out the re. This 1~ the idolatry whici~ Jones talks

about, of course, I accepted Jones’ exceaq uee of force as a pooaibly

necemeary destructive posture prellrntn~ry to En*hinninR Gome new and,

preswnably, wperlor picture. The mistake I made wa~ not to have read

BarfLeld Elrnt,.

Rarfielct’n “SavLnR the Appe6rancun: A Study in Idolatry” ie a

powerful work. If L wer~ Mtill temching At il University, I would urge

all mature student~ of physics to read it. We do precleely what he cmlls
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“alpha thinking,” in that we think about the observations we make in

fashioning “collective representations” or “saving the appearances.” We

rarely engage in “beta thinking” about our process, our method. or the

foundations of our scientific approach. We are concerned with the

confrontation cf experimental (slense) data and our logical and

mathematical (idols, images) explanation of the data.

Given this situation, physicists cannot hope to easily embrace

radically new directions in doing physicfl. Of course, “beta thinkinR”

took place. htstoricallv. when Dhvsicists were still called natural

~hilosoohers. Havinu come upon the “Derfect” svstem. the emoirical

scientific nthod. we no lonRer needed philosophy and so discarded it.

On balance, I don’t think thi~ has hurt the progress af modern physics.

We have been able to achieve. in mv view, wondrous advances in vhveical

science bv following this narrow path. I think we are mostly aware of

the nticrowness of the path and accept it. even enforce it, bv [orcefully

a~void[ng compr4tinR and “irrelevafit” approaches. The re have been

historical times in physics when our inability to “think about our

thinking” hau set us back. I think the r~.sietance to accepting quantum

theory and its probahilistlc view by some, even emlneuc, physiclstu is #

good example. It waa faith in mathematical language, though , that

bridged the gulf betwen the claenical scheme And the modern picture. So

the nthode of phyeice have been ancirely adequate to the venture.

I have not yut addreaetid Barfiuld’a central message. His

daecrlptlon of primitive (pre-acit!ntific revolution) man’rn “original

participation” in the tapentrv of the world’s phenomenn iti pivot~l. Thie
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cloak. in which primitive men wrapped himself, filled with totems and

symbols which represented the underlying creative forces lurking just

behind and beyond the eymbola, enveloped him in what must have been a

comfortable and reaaeuring reality. Thus, the phenouna had “meaning” in

that they meant something. Barfield grante to physics ae ics highest

achievement cot the “Big Bang” of computers or field theory or apace

travei, but phyatcs’ destruction of the last veetigee of “original

participation.” Thus, we moved from “phenomena as meaning something” to

“phenomena as independently valid themselves.” This is, of course, an

idolatry of a new sort to Barfield.

Did physics generate this motion or did the developmmc of the

scientific outlook merely reflect a general cultural advance? I think it

would be hard to prove a causal connection, but it is clear that science

promoted this advance through its own development and was, perllapa, the

purest example of a revolutionary tittention to external chinge.

With this move, and with the freedom which accompanied scientific

knowledge, man’s place loot Lts “meanin~”; it~ old meaning, of course.

The Lmpact of phyulco is now so thorough that ICH view hau come co us

all. In Barfield’e glonwiry, our “alpha thlnklng” about che phenomena

led to our “collective repreeentatlons,” the ohared and comon thouRht#

about hare ~henomena. Th4,a shared view is now rno thorough that lt has

moved into “figuration,” requiring no thinking about the phenomena

anymore. Modern man approaches the world as A clmMmical pl~yciclat does,

on an intuitive Level. The “jmaHen” of claamic~l pl]ynics are ‘omen” by

all.
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Ic is the attempt to ❑ove beyond this to Bar fleld’s “final

participation” which is what I &lieve we are discussing. It ts this

transformation which, I suppose, s- of you hope will bring out the

poeitive, curative ele=rtts in human consciousness and which is what you

hope to employ in doing psychology. However, I am not here to lecture to

you about psychology. I want to give you ❑y reactions to this call for a

realization of man’s role as a “creator” of his collective

representations. This , then, would be a real move beyond the classical

physicist’s stance.

I ❑ isunderstood Jones’ call Eor this leap forward as a repudiation

of physics. Ic, any sense that it is, wi~hin che domain reeerved by

physics, I reject it. I now cake hla broade. call, and Barfield’s, in a

different senne. If [ have to reecate it, 1 would say that Barfleld

attributes to science the role of the agent, moving man from a view of

~henonwna ●s having “meaning” to phe~!omena ae independent realities. We

are now it a waterahed point where we must all ❑ove to phenomena as

crucially dependent on human consciousness. He calls this “final

participation,” but I ●m very comfortable with Lhe word “imagination.” 1

can accapt this view as a etatement about man, not about physics, which

upon reflection should not be k~mpered with but recognized for what it

18. Phys ice can certainly benefit from a heightened reallzacion and

awarenesa that lC le a human activity and that lLS ●ynthesea depend

ultimately on human coneclouaneec ●nd imagination, darlving ●ll the::

meaning only in a human context. 1 seu no need for phyelce to change its

methods, within Ltn buundarles.
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Humans must grow up, however. We muet see ecience as a poverful,

but narrow, endeavor. Scientists will not be hurt by this lose of

status. Ue know that through prearranged narrowneee we guarantee Borne

success.

I was struck by the fact chat Barfield quoted Sartre only in hie

final lines. While Barfield’s work is original and new and different

from the existentialist’s contribution, its import amounts to nearly the

8ame thing,, I may be inviting spirited objections, but I see Sartre’s

emphaeis on how us are here, alone, comple~nted with Barfield’s clear

9tatement Of the human impact of a scientific wcrld view, ●m together

laying the foundation for a developing, collective reliance on human

conscio.dsneas as a more valid source of “meaning.” BarfLeld’e parallel

focus on the Jewish view of the r“eacive force as ‘“I am” get- very clo~e

tO this. Physics 1s a useful tool, but it is in our hando.——

Consider the Lmsge of the cosmic void. Uho among us does noc feel A

shiver, a sense of being dwarfed, a yawning of the abyss, when

contefnplat Lng the vast , ~mpty unlwrue? A neutron star colLapses, a

meteor utrikes a planet; we subelst on a tiny speck. Does this sense

lead to despair, a loss of old prlnc~.pleo and ~ources of nourishment?

Uhat we must rualize is that our perception of the void, of the vast

vacuum, Comm CO us through ourselves. The cosmos npeaks to ~; we ● re

dizzy ●s we t=gine tha expanse. W@*hare this language of the outslds

and w interpret it. W are physlclota.
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So we mus~ take our ~aning from each other. I recognize this, not

-rely as “secular humanism, ” though on a day-to-day basis it might be

hard to make the distinction. “Secular humanism” is the produ;t of a

romantic love of man a> phenomenon himself in the same way that a

romantic love of ❑ountains, or nature, or the “environment” is thoroughly

the working out of the clae~ical physicist’s world view. EacF of these

is a pheno=non valid and beautiful in itself. Humanity is one of these.

1 chink what we are focussing on here is that human conaciouaneaa and

Imagination are not romantic phenomena, merely inexplicable with physics,

but that human imagination is the source of meaning.

It 1s a great journey for most physicists to come CO the point uhere

one deals with the human frailty built into physical theory. We have a

great deal ot additional ground to cover, though. I’d llke t~ consider

che modern post-quantum mechanics phy.slcal picture and its possible

relatlon to image psychology, che value and difficulties “!.maglnatlon”

offers co those concerned about a rush co nuclear extlnctlon, how this

traneitlon might be accomplished abruptly and tragically or in a more

reasoned and positive manner, and the role of eclence in r.ihaptng public

POltCYc At the end of that ambitious ll~t: I shall have played most of

my carda and be raady to participate in your dialogue.
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111.

Does modern physics offer something besides the old positivist

idols? Does it contain elements which support the move to a more

human-created picture of the world? I think that quantum theory contains

a key element and has accomplished somechin~ which puts the ball in the

human court. I assert that the development of physics in the last SO

years has ❑oved increasingly in this direction. 1 don’t know whether

this is all just an intellectual curiosi~y, or whether it can have real

and =aningful impact on human thought. 1 do believe that this direction

hae not been directly communicated to the non-physicist and so, to date,

it has not had an opportunity to be incorporated into any general

progress toward a new set of human metaphors. The Indir-ct communication

of these ideas is there in our arc and music, but I am not sure this is—

sufficient. Let m be more specific.

In tile classical physics which developed in che Renaissance and

reached itg zenith at the turn of the century, all of the foundations of

positivism were laid and “original participation” was expunged from

urbun, \Western wn” e conbciougneesi~ (This lagt seP of modifiers is, 1—— ---

ball ve, O; crucial importance to our discussion.)

When the claselcal physicist had before him the Ncwtunlan equations

o f mchanicsl Maxwell’s cquaricme for electricity und msgnetitim, and the

maseea, chargeu, a II(I ln~ta~ltaneous poslttortrl and velocities and

accelerations of all “+artlclea” in any phyoical domain, nll the behavior

throughout till time (earlier -~d later) could ill princlpla be calculated.
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The resulting precioicm would w limited only by the accuracy of the

initial information and one’s persistence in calculating. This is a

fully deterministic view and there la considerable evidence that, as

claeeical physics waa aa~embled (the last pieces were put in place in the

late 19th century) scientists believed ❑ore and ❑ ore in the power of this

theory. While they were mostly religious men and cacried conflicting

views, this classical notion of the universe as “solved, in prinr.iple”

gained nearly total acceptance. This is the purest form of Barfield’s

idolatry. One never had all the require ( input data, nor the

calculational ability, so that moat practical problems were still

intractable. Nevertheless, al,l “ideal” cases were solved snd all

experiments were consistent with the theory. A young phy~icist at the

turn of the century was likely told that physics was really d finjshed

cndeavur (except for a few trivial difficulties) and ~hat he was to

devote himself to calculating and measuring even more complex systems

(atomic spectra, dielectric and magnetic properties of bulk matter.

Eventually the few unsolved problems and the other great scientific

fields (chemistry, biOl,Jgy, astronomy, psychology,. ..) would likely yield

to physical inaighcs.

A typical trivial difficulty has the so-called “rudlation death” of

the atom. Though there were other glitches in the system, this problem

was a~ irascible one. Claasical electrodynamics predicted that electrons

orbiting in atomti ~houl,d rmil.ate electromagnetic waves which would carry

off energy. While we could ObSf!iNe light coming off atoms in discrete

apectrul lines under Home clrcumetances (flcomlc spectra), the contluuoud

sat of frequencies predicted was miflsin~. Furthermore, the rwiintlon
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ahould carry off energy, leading the electron orbits to collapee. In a

split second, all the atoms in the universe should collapse! On New

Year’s Eve, 1899, this difficulty was a thorn in the side of phytiics, but

20th century physicists awoke the next morni:.g, assured that their basic

model of physical nature was intact and essentially co~plete.

That thorn waa a aeeri, of course, and the next three decades tore

claesical physical theory apart, leaving it only aa a limiting caae of a

greater underlying picture.

The Bohr theory of the atom, the black body radiation problem, the

duality of particlea and waves, special relativity, aeneral relativity,

the uncertainty principle, quantum ~~hanica and, fically, the

relativistic quantum theory o=. fiel~g_replaced the edifice of claasical

physlca. Our intuitive sense of apace, time, forces, and geometry was.-.-

deetruyed by relativity theory. (Iu r intuitive ee nsa cha~ the

mathematical logic of physlch led to definite solutions wae replaced by *.

theory in which what we !wasure can only be predicted aa a probabilistic

atatemcnt before the measurement, and that the system is always

unalterably changed by our act of measurement. The w~lld ia not a shadow

box, tiet nently behind IlaLI? glaus, for the phyuiclat to admire and model

with hls mathematlcul language. He must break the glass und ~articipate

in it, if he is to know it at nil.

The new phyaicq maken the human tha central determinhr~t in all

mea~urernentti of physic~l nature, Tha theory of physical laws developed

from thot t Lme i~ concerned wtth the calculr.tion and prediction of the
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behavior of the combined “outer world-observer” system. External

physical states (what Barfield calls the “unparticipated” phenomena)

still exist in this theory and mathematical objects (wave functions or

state vectors) are used to describe them. However, all human experience

of these objective states is governed and limited by the act of

measurement. Tl,e wave function contains :111 the information necessary to

predict the ~ robable result of a measurement of the system.

We must not be confused by the use of the word “observer” in the new

physics. Measurements are performed by detectors, spectrometers and

apparatus, non-sentient observers, and the characteristics of these tools

are the ones put Into the theory to calculate the likely results. The

devices used are human creations, though . The y are human concrete

statement of the measurement we wish to make. The theory, however,

limits che intimacy of Khe result and what humans may know ultimately.

The break with classical physics in the new picture is genuinely a

statement about human experience of physical phenom,in.~.

This is a long way from the classicul, totAlly determined, t~nd

totally deacribcd system, Without human measurement ‘~,~d, therefore,

~articipation, the new physics is meaningless. Ordirulry bulk phel~ornena

familiar t:~ pre-twentieth century men tire still l.ar~ely described by

claseical physics which, via che correspondence principle, is o l~,mlting

case contained within the new Physics
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Let me give a few examples of the perspective of quantum physlca.

You have all heard the irregular sequence of clicks uttered by a Geiger

counter a8 it counts the products of LCdiOactiVe decaye of an unmtable

element. Given the classical description of matter, one would lx able to

calculate (given the required starting data tmd persistence) when each

atom would decay and, presumably, the time interval between clicks. In

fact, what one hears are clicks spaced randomly in time. Only the

&verage number of clicks in a time interval can be calculated (and the

“half-life” or average time in which half the remaining atome will

decay). The half-life can be calculated quite accurately for a large

sample of matter. This is why classical. phyeice always worked eo well.

It is a science of large ensembles of systems so it always Invo!,ves Lhese

very accurate averages.

The developnnt of the physics which provides the description of

radioactive decaya is the undoin~ of determinism. M we aaeert that a

randonl, pruboh!listic univer~e 1s a superior #ource of menning thtm the

determined, mechanical univt?rne? That is not our intent tit all; this

should be cleur frm the complete discuabion.

Another example ~ .~~~ll from my undergrudun~e days in thd early

60’s ia Gerald Feinberg’s lecture on ttichyorw,. These are llypothetica,L

particlen (never obearvtid) which alwuys travel Etiuter than the speed of

lmight. In upecinl, ralntivity theac pnrticlee would hava u ma~s whom

~qunre is u n~gatlve number. l’hey aru therefore presumed forbl.,iden,

thou~h muny experlmsntnl nc~lrchus for them htive been carried out. If you

postulate their existence, you citn con~idcr An @xperLment in which two
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colleagues, Joe and Moe, each possessing a tachyon, agree to a plan.

They will separate; Joe will emit hia tachyon and when Moe’s tachyon

detector picks it up, he will emit his tachyon for Joe to detect. This

is a simple plan, amounting to no more than a game of “catch”. When you

calculate this aequeuce using epeciai relativity (these are very fast

particle~ and may not be Lreated classically) you find that Joe’s tachyon

arrives at Moe’s position, Moe emits his tachyon and it arrivee at Joe

before Joe has launched the first tachyonl Cauae and effect, that—. —

bastion of de’qrminiam, has been struck down.

Modern quantum theory :;uves the day, but not by restoring cause and

effect. In modern phyaice, wtl learn we can only consider the probability

of Joe’s emia~ion of a tachyon and the probability of Moe’s detection,

and so on. Cause and effect are abandoned, and proceaaea that are

forbidden claaaically are permitted uncle r certain unmeasurable

circumstance (the Heisenberg Uncertainty Principle),

At beat, I may have convinced you that moderu phyalca la different.

But la a random unlvcrue more reassuring than tlw objective univertm?

WhNt is absolutely esaentlal in the new picture la that we c~n only

conutruct n thclory of me~gurement prtlbubllltieu. ‘1’huM, tha

unparticipated atatea are experienced only through “collect.lve

repreeentntiona’t s 1A UmrfiaLcl. This is very cloac to the language of

quantum theory. The key plnyar in the modern Emne 1s humun. The’ nciance

is utill mathematical, logical, nnd empirical. The old phymlcal lawn

were rel~ltlonu betweun uxt~rnal physlcnl vari~blen. ThQ new ones contain
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mmthematical operators which yield the U!QY—. reaulta g our

measuremsnte_. ~ construct, the operators and apply them.

Modern physics has battered the monu=ntal and impenetrable edifice

of claaaical physics, which can never again be an obetacle to

appreciating the human role in the creation of physics. In this senee,

physics ii~a become like other fields. The human act 1s in the doing of

physics, and now we may focus on it.

The most modern theories have continued to travel this path. In our

classical and modern search for the build~ng blocks of matter, we have

taken molecules apart into atoms and then removed the electrons and

nuclei. The nuclei have bean fragmented into protone and neutrons, bound

by a meson glue. These mesone and nuclaona coneiet of quarkn bound by

gluons according to current theory. The known pantheon of funda~ntal

enttties now consists of quarks and color gluona, laptons, photons, the

weuk bosons (discovered during 19E3), t!w gravlton, and perhaps something

culled the Iliggs Particle. RtBCf2fIL theorisa postulate that eme of thaee

are composites of more baaic ~bjecta or nuggoot other ~ymmetrlc familieu

of partner obJecta. Tha proliferation of ctlu mamber~ of thla minimaJ set

of building blocks hue brot@~t despuir to thonu whci hoped for n # imple ,

elagant, unity. One of tha moat modern views ia to eeok Mimpla

mathammtical group etructuras to deecribm thin zoo of ●lemantarj objactn.

A simple wit of b!~ildin~ blocke lo rcplacud by n simple methcmetical

Ptruuture tie tha nim of theory building. A human thought object bacow.-

the ganorator of phyaicqo ‘l’h, langua~u of phyaica, L am afrwid, hrn~

tncorporatnd this hurnnn-creutlva alanca, at it* vury haurt.
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bt me go even further and tell You about the modern physicist’s

picture of the state of nothingneee which we call the vacuum. This image

is at the center of our discussion. In classical physics the vacuum is

an empty region devoid of material objects and of any energy. Space in

the vacuum is flat, empty and featureless. When we combine relativity

and quantum theory to derive quantum field theory, especially if we

include the electrowgnetic field and gravity, we find that the vacuum is

paradoxically rich and complex. Aa early as the 1930’s, the vacuum wae

known to contain a eea of virtual particle states. ‘These aegative ●nergy

etatee were continually materializing or being raised (created) out of

the vacuum and being lowered (annihilated) spontaneously back into the

vacuum state, The ener8y of a re8ion of vacuum 1s non-zero, in 8eneral,

and the epontaneouely emerging atatea described are never in existence

long enough to be meaaured. The y are hidden by the Heiaenberg

uncertainty principle. Real physical operatlona can be performed on the

vacuum to create real atatea. The vacuum ia rich and complex and la

really the state OE all potential atate~. In the moat mode rn theori~a

which incorporate gruvity, the geometry of apace 1s not uniform and

faatumleua, but !.- curvad and probubly haM a micrcacopically fine

granular or cellular atructumo ‘rhi9 geometry of #pace und tinm is

ltmlf eoathlng ~lnd bubblin~ nnd fouming nnd fluctu~ting apollt~lmou~ly.

Evan more actonishin8 la the idea (contributed to me by Geoffrey

mot) that we n re all connected through the vucuum, because our uwn

virtual otatan come out of it. The inutant of croatlon of the Lnlverau

may itaalf be the raoult of a preclpitoue singular Eluctuatton in ‘he

vacuum, nnd thu canveruu fn;’t~a UC deotructlou in provldud to ua by the
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spectacular pheno=non known as the black hole. The paradox, knovn for

80 long to Oriental ❑ystics, of nothingness and everything embodied aa

one e= rges from the mind of the twentieth century phyaiciat. Though I

have taken a great deal of liberty here, in abandoning the mathematical

structures and the aasumptiona and caveats, in trying to give a

~lualitative description to YOUB I believe a more careful approach amounts

to the same thing, in the end. Modern phyaice ie very different from

classical phyeice. The whole range of humefi imagination 1s employed in

creating our image of the physical world.
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Iv.

Do these Ideab mean that modern physics will, ❑ore and mre,

communicate to ankind a less positivist view a ,ld make way for a

viewpoint in which man’a imagination and participation are seen as

central? I believe that the answer is a limited yes, amounting in our

lifetf= to an effective no. Even modern physicists, intellect t~lly

aware of all tha~ physics says, mired in their al~ha thinking, are ecuck

with the idolatry of classical physics. As Barfield points out, final

participation only CO=S when the creative role of human cmsciouanees

beconma manifest in our “figur~tiono” I am

aanee should be clear. Fifty yeara of modccn

move scientists. Do physicists fqel they

physics, or that they are creating better and

pictures? How can we, then, hope to

no~-scientists? Is there any hope of reaching

the vase portion of mankind, whose fingers

using his glossary, but the

phyoics has barely begun to

are discover~ the laws of

more attractive physical

communicate this view to

a unity of viewpoint wiLh

quiver near, if not on, the

nuc lea r trigger, and who are etlll stuck in primitive “original

participation?”

The most depremeing thing about our mtmting t s weukend is that the

bulk of mankind, aven tha nuclear world, iti hupeleealy outuide the

framework we are dincuaoing. E“/un thoue whom we may wish to br~llg out of

tiw idoLatry of positivism will not conm quickly. What Luole nra mt our

dirnposal?
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Art and music may be &n eifective way to comunica.z. I believe

that, in fact, the historic transttLon from rcpreaan”.acional painting co

abstract, non-repreeentacional ic~ms is a reflection of the more modern

viewpoint. Art historians may ulsmgrec, b~c the case of a late

nlnecl?enth century painter, wo=..{ng in a repre~efitwtimal format,

imitating the ouC8ide wor~d ae phzncmnon 1s illustrative. 1s not the

transition within a few decadee .hrough impreeeionism, fauviam, and

cubism not a parallel intellectual develop~nt, a freeing of the

imagination, in the sa~ manner chat the turn of the century physiciet

was driven? The develop~i,~ of Wuic from teluolo8ical, temporal

classical and romantic form into spatial, cextaral ●nd dimcrece forma

ch/3raCteridtiC of atonal mu~lc is ano~her reflection. Did phyoics drive

these developments or have amsic a~t and physics all participated in a

general cultural advance?

Yet, mass reactions co modern art for.~s tocun on the destructive

(towards older furme) aspects. Modern ~rt forms are uneetrllng. This is

parl of the historicfil p~ctern which always bcglr” with an attack on old

images. I will return to che ~tte- of lnscability accompanying culcural

adv.~ncea.

Education may re~.h up Incallec:ual van8uerd and this may

contribute. At chill poinl, L &m left u(th no ocher ufficinnt

altarnaclvaa, Street themtar, new pGliLlcal ●tratagies and mthods, ●nd

tl]e like offer littla hope. New tathnologleti genurally raquira u human

ganeratlon for wide diaparaul (and oniy in developed mtiam). New world

viawa may taka n century ur mo. ‘ ●8aln only capturing the leadin~
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mpnto of civilization. The nuclear- capable Khomeinls and Quaddafis

are etill cloaked thoroughly in that medieval tapestry.

Uhac I am tryin8 to say is that I think we have .dentified a useful

and eveu crucial cultural chan8e which would lead to a healthier world,

certainly one lees oppreaeed by an ominous tension. However, I see no

timely way tn ‘- 38 the patient CO that point at #hLch suicide 1s not the

ulcimacs r~ rom this tenr.ion. 1 do not eee appropriate mans for

those portiono .wmanity most a~nable co this treatfwnt, nor do I

think what many of us are discuaaingj 1s applicable to vast portions of

the world’s peoplee. This may be a despairin8 view, but if one ia not

realistic in ●esesain8 thle moat grievous problems, one makea the most

grievous errors

In tact, I can even consider a way one might argue for going slowly.

The world is in u tenma condition of instability. The balance has huld

during my lifetime in the mout slgnlficaut wayn. If the ecl~ntiflc view

of physical reality has contllbuted not merel; the technical meane to set

up this terrible bumce, buc Also the psychological precursor which

encourage man to danca close CO the odao , can science re=dy thi~

oltuation? Ie ther~ ●ny way to ●ffect the daolrud chnngeu And remain in a

etable rendition in the translclon?

A calamity may roault lf tensions build to the puiut wtmre the

suicidal or hmicldal ●xit 1s attractive. In the dav~lop~d world, one

may increase teneions if, in the procaae of cultural changa, oue wxcltea——.
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cheee tensione by iconoclasm. I don’t eee how to do this, but history

shows that most great cultural advances are accompanied by upheaval.

What we really want is a gr~dual auakeni~ tc the central role of

mankind ●s the source of meaning. This slow procems may b stable, but

may not make a differ~~nce in ti~.

Physlciats -y be able to contribute in ●orn ways to che reeducation

of humanity, but the real process lies outside of physics, and 1s ● ven

independent of phyalc~. Creating an awarenees of the creative role of

insight and iwginatton dcee not require abandoning the figuration of

positivism. The re 18 a phyalcal reality out there. The two (phenornna

vs human conscioueneea) are not antltheclcal; ow La -rely ●ieclng now

as the source of meaning. Ue cannot retreat into ourselveco Phe no= na

and thlng~ are out there beyond us; in knowtng them we participate in

them. lsn’c this Barflald’a “final pattlcipation.”

The possibility of suicide haa always buen there, yet most of us do

not cry it. We, individually, have laarned CO llve wtth the proximity oi

annihilation. Now we have the prcmpect of the “second death of mankind”’

as a pobsibillty. We don’t tdke our llven becauea, individually, we

value and find rnaning in our LLfe. The came pocitlve factorn a-t keep

us from mecm cuiclde.

lie must do this because the idea of the nuclear weapon wiAl ●lways

be with us, ●ven if the physical weapons could be destroyad. This 1s
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what Gtegerlch has said at the recent “Facing Apocalypse” conference. us

must learn co live in the post-nuclear world.

I donut see how a material world view s a gift of sctence, mst be

fatal I do see the need for a greater ~enae of the value ●nd meming of

hu~nity in general. I see that this sense should be more prominent in

determining our “collective re~reeentatlons” ant eventually our

“figuration..” Human consciousness and imagination muet ~ the wellspring

of our mordlity ●nd the value of our living.

Science will never provide these things. Science my answer

queaclona such aa the a~e of the universe, but 1[ will nev.r give cht

universe value or =aning. %ience, Icseli, has no fuaninb without us.

It has been called “the qlixious entert~in~nc” by Jacques Barzun.

Science -y have changed our world view more than art or muulc or p~cry

(I’m not sure about this, tt.auRh) but If lt has, it must k becauec it-

su>ject has some WUsure of independent perfMnence and redliCy.

U’hlle I think there lC value in studying the oriental view and lCJ

denial of wch of mterial reality, I don’t Ix?llevti that 1s che answer.

In thm sarn way thaC iconoclasm may be a useful wdy to force the

Lncalliaentsia CO m-ntarily retreuc from positivism, adopting nrlentml

views ~y be ● I“h@:lJl transitional device. The proper end reoul~,

tbough, la the d~velopmnt, collactlvely, of r~llance upon ourrnelvad Jnd

our partlclpatlon Ln the physical world. Chnlal of the outmide 111 not

t-eded. In the final ●nalyslu, the orlentnl vlewpoln: my b ~ltarnatlve

or complornntary, but it in incomplete, a- 1S Lhe poaltivl~c ldol~try.
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V.

Let M spend a few ❑onnts taiking ahout the public role of

9cientists. In moving toward an increasing awareneas of the role of

human imagination, science, and its broad public appeal to the last

generation, may continue to be an obstacle. This is what some of you

wan when you criticize the current peace rmovermnt or other citizen

movements. Science has provided many powerful capabilities and eolutlona

to mankind’s problems during this century. It has been elevated to a

statua far beyond its merit. Science ham enjoyed such a high credit

rating that often social debates are won ccrely by appeal to a scientific

or technical argument. There is sou value to this technique, but not if

tllr. human heart oi the issue is lost or discarded.

A Uraphic example OF the role of ucience in public policy issues was

played out Last ~pring at the 40th anniversary celebration at the Loe

Alamos National Laboratory. One of the eventu wns a panel discussion,

before a large audience, on urm~ control, the nuclear freeze, and the new

generation of high teclm,)logy weapons iidvocated by the Preuident. The

punellstu were u diacinguished group in weapr)nti Mcience. Edward Teller

wad there, presumably to advocate A puint of view for which he is well

mown. Don Kerr, the Director UI the I.aboratory, agnln pretiwnably, would

epeak in M morc prugmatic ~nd tnstitutiontil mode. Th@ other two

panalistH werM two of the most dlatingulshad urms cuntrul scientistrn in

America, Nobeli~t lhtn~ Ilethtr, And Rtchurd Gawln. ThuaO two mn, with

lmpeccablra scientific i~:)d ~lrm~-coutrol rucordti, i~re the upltome of the

unt~bll~hrnenr iirmu-r~;nr.rol movemvnt . Their effactiven~lnn corns f rum
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their extraordinary ability to present simple, clear, consistent

technical calculations and policy analyses which show that many new

weapons systems will not }?rform as advertised, will not produce the

desired strategic effect, and will likely make the world a ❑ore dangerous

place. They are eo good at what they do that they are accorded the

highest governmnt clearances and frequently consulted by the Defense

C.epart~nt and DOE for their devil’s-advocate an~lyses.

Refore I leave this panel discussion, let me say that the latter two

represent an approach to arms control which la the source of s Ome

criticism of the current peace movement. Some of the most successful

a rma control advocates, by their methods and chosen tools , are

indistinguishable from weapons scientists. This fact has generated the

criticism that Lhe peace rnovennt haa moved closer to the mental state of

weapons advocates, instead of in other directions. The cr”Ltici.am is

valid in spirit and in fact, but mnnkind’a attempt to deal with Lhe

threat of global annihilation is too important to permit ~bar,doning any

tools. We must bade our values and choices on human considerations, but

in the struggle to create n viable peat-nuclear world, I don’t know who

will contribute more in the end: a ~an~ FJetlle or, auy, n Robert Jay

Lifton.

T!le pnriel discuaaion, by the diver~lty, balance, and ubilicies of

the panelietep held out thu hope that u preponderance of tIN! technicul

diacusaio,l might come down 011 one side or another of tk ismus. Wl)nt

unfolded were four very convincing teclllllcql and policy pruucntnttonN

Ulong mum or lees tile expected directiouti. Any onr of tlw spenkerM
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would have been extraordinarily effective had he been alone on stage.

The combination of so nmch technical expertise and carefully crafted

lagic, leading to three or four very different sets of conclusions,

nearly wiped out the effect~veneaa of all four. Their differences were

the result of value judgmnts made by each as an individual person, not

aa a ecientist. In fa~t, the Laboratory Director was the speaker most

cognizant of the role of the scienlist as servant of the human policy

makers. The political proceea generates policy goale towards which the

acientiat ia requested to provide vehiclee.

The underlying meaaage was that aclentific studies are inadequate

tools in the search for the

may be useful tools, and

establishment as well) uaea

answers to essentially human dilemmaa. The y

the peace movement (and the military

them, aa do environmentallate, coneumerists,

and others. The beat poaaible anawers must COUE from human perspectives.

This la what I think some of you are talking about. he have all been too

cager to think like physicist~ and to aak them for answere to big

problcrn~. Whut we must do is prevent the use of science as an o~Jtacle

to Imagination. Conversely, we must be careful to cull upon ncience for

those things which it can addreae.

while . may have agreed with lhrfleld and Jonen und Capra and my

colleague up heru on the peychol,ogtc~l and eptntemoLogic~l ar~umenta und

whl le I hwva :\dmittad to the role of cl~sNicnl nnd modern phyNica, I am

ufruld [ have not baun very encour~glng [)II the nuitter of translatin~

theme conuiderut lone tnto muau chan~c~ in cultural psychology, or group

ther~pautic annwern to aocitil difflcultteM, o- uven LO n imp le political

obeervationo. Fortun~taly, our meotlng this weekend la a dialogue, not a


